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(54) RECORDING DEVICE AND REPRODUCING DEVICE 

(57)Abstract: 

PURPOSE: To reduce the effect of an error without 
increasing additional information such as error correction 
by including a specific SYNC pattern to a code word or a 
final part of linked code words and detecting the SYNC 
pattern when code synchronization is unlocked at 
reproduction. 

CONSTITUTION: A signal inputted from an input section 
4 in a coder is inputted to a pattern selector 7. The 
pattern selector 7 selects an information pattern 
inputted from an information pattern input section 5 and 
an end pattern inputted from an end pattern input 
section 6 according to an input signal and links them and 
outputs the result to an output section 8. A variable 
length decoding section 1 5 in a reproduction device 
stops decoding when an error information input section 
13 detects an error and inputted to the section 15 and 
restarts a variable length decoding according to a head 
position of a code word inputted from a SYNC pattern 
detection section 14. Thus, even when an error takes 

place at the reproduction, the code synchronization of the variable length code is 
restored. 
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Japanese Patent Application Laid-Open No. Hei 4-109782 
Laid-open Date: April 10, 1992 

Title of the Invention: Image signal processing apparatus 
Application No. Hei 2 { 1 9 9 0 ) - 2 2 8 5 8 1 
Application Date: August 29, 1990 
Inventor: Isao Takaiwa 
Applicant:. Cannon INC. 

Agents: Giichi Marushima, Patent Attorney, and one more agent 

Specification 

1. Title of the Invention: 

Image signal processing apparatus 

2. What is claimed is: 

An image signal processing apparatus for processing 
an input image s i gna 1 , c omp r i s i ng : 

a plurality of delay circuits resp (actively having 
delay times different from one another, said delay 
circuits respectively delaying the input image signal and 
outputting the delayed input image signals therefrom; 

selecting means which selects at least one type of 
image signal of the image signals delayed by the 
plurality of delay circuits in accordance with the amount 
of a time base fluctuation produced in the input image 
signal; and 
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output image signal forming means which forms an 
output image signal by use of the image signal selected 
by the selecting means and outputs the same. 
3. Detailed Description of the Invention: 
[Industrial Field of Application] 

The present invention relates to an image signal 
processing apparatus for processing an image signal. 
[ Prior Art] 

As an image signal processing apparatus, there has 
heretofore been ]cnown an image signal recording and 
reproducing apparatus which records an image signal in a 
recording medium and reproduces the image signal recorded 
in the recording medium. 

As the above-described image signal recording and 
reproducing apparatus, may be mentioned, .for example, a 
video tape recorder, an electronic still video system or 
the lilce. This is configured so as to record and 
reproduce an image signal by use of a magnetic tape or a 
magnetic di s]c . 

In the image signal recording and reproducing 
apparatus referred to above, deterioration in image 
quality developed due to a time base fluctuation produced 
in the reproduced image signal upon reproduction turns 
into a problem. A TBC (Time Base Corrector) circuit is 
used to eliminate the time base fluctuation. 

The TBC circuit aims to form a cloclc signal 
synchronized with a time base fluctuation being produced 
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in a reproduced image signal by a PLL (Phase Locked Loop) 
circuit, a gated oscillator or the 1 ike , . A/D - convert the 
reproduced image signal in synchronism with the clock 
signal to digitize it, temporarily store the digitized 
reproduced image signal in a memory, thereafter read it 
from the memory in synchronism with the correct clock 
signal and bring it into analog form to. thereby eliminate 
the corresponding time base fluctuation, 
[Problems to be Solved by the Invention] 

Since, however, the aforementioned TBC circuit is 
complex in configuration, it becomes so high in cost and 
involves the following problems. 

That is, the conventional TBC circuit makes use of 
a horizontal synchronizing signal of a reproduced image 
signal as a reference signal upon forming a clock signal. 
When the clock , signal is formed by a gated oscillator or 
a PLL circuit controlled by the horizontal synchronizing 
signal of the reproduced image signal, a time base 
fluctiaation developed within the horizontal sync period 
cannot be eliminated, and the time base fluctuation 
remains during a period lying immediately after each 
horizontal synchronizing signal, thus causing 
deterioration in image quality .in the vicinity of a right 
end of a reproduced image. 

Therefore, the present invention aims to provide an 
image signal processing apparatus capable of reducing a 
time base fluctuation component being developed in an 
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image signal by means of a simple and low-cost 
configuration . 

[Means for Solving the Problems] 

An image signal processing apparatus of the present 
invention is an apparatus for processing an input image 
signal, which comprises a plurality of delay circuits 
respectively having delay times different from one 
another, which r e s p e c t i ve 1 y d e 1 ay the input image signal 
and output the delayed input image signals therefrom, 
selecting means which selects at least one type of image 
signal of the image signals delayed by the plurality of 
delay circuits in accordance with the amount of a time 
base fluctuation being produced in the input image signal, 
and output image signal forming means which forms an 
output image signal by using the image signal selected by 
the selecting means and outputs the same. 
..[-Effect] 

According to the above-described configuration, a 
time base fluctuation component being produced in an 
image signal can be reduced by a simple and low-cost 
configuration . 
[Preferred embodiments] 

The present invention will hereinafter be explained 
using embodiments of the present invention. 

Fig. 1 is a diagram showing a schematic 
configuration of an image signal reproducing apparatus 
illustrated as a first embodiment of the present 
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i nven t i on . 

Referring to Fig. 1, a reproduced signal reproduced 
by a magnetic head 3 from a track on a magnetic disk 2 
being rotated at a predetermined number of revolutions by 
a motor 1 is supplied to a reproduced signal processing 
circuit 4/ where the signal is subjected to various 
playback signal processes such as a de-emphasis process, 
demodulation, etc., followed by being supplied to a 
blanking circuit 5 and a sync signal separation circuit 6 

The blanking circuit 5 eliminates horizontal and 
vertical synchronizing signals lying in the reproduced 
image signal outputted from the reproduced signal 
processing circuit 4 and thereafter supplies the so- 
processed signal to a IH (where H: one horizontal sync 
period) delay line 7. 

Further, the sync signal separation circuit 6 
separates the horizontal and vertical synchronizing 
signals from the reproduced image signal outputted from 
the reproduced signal processing circuit 4 and supplies 
the so-processed signal to a sync signal generator 8 and 
a counter 9 . 

The sync signal generator 8 generates a gate signal 
for controlling a blanking process of the blanking 
circuit 5, a clock signal for activating the counter 9, 
various sync signals for controlling a system controller 
10 and horizontal and vertical synchronizing signals 
added to a sync signal addition circuit 13 provided in a 
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subsequent stage on the basis of the horizontal and 
vertical synchronizing signals supplied from the pre- 
stage sync signal separation circuit 6, and supplies them 
to their corresponding circuits. 

Then the IH delay line 7 supplies the IH-period 
delayed reproduced image signal to a delay line 11 and a 
terminal a of a selector switch 12. 

Meanwhile, the delay line 11 has a plurality of 
intermediate taps. The interval T between the adjacent 
taps is set such that fo = I/2T falls out of a frequency 
band of the reproduced image signal. The number of the 
taps n is set in such a manner that n-T becomes larger 
than a maximum time ba s e f 1 uc t ua t i on produced within one 
screen. Incidentally, in the present embodiment, the 
number of the intermediate taps of the delay line 11 is 
set to five, and the reproduced image signal outputted 
from each of:the intermediate taps and the delay line 11' 
is supplied to each of terminals b through' g of the 
selector switch 12. Any one of the terminals a through g 
of the selector switch 12 is selected so that the 
reproduced image signal delayed by the IH delay line 7 or 
the delay line 11 is supplied to the sync signal addition 
circuitl3. 

Incidentally, control on the operation of switching 
by the selector switch 12 is performed by the system 
controller 10 as mentioned below. 

That is, the counter 9 counts the length of a 1 
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horizontal sync period containing a jitter component from 
the synchronizing signal supplied from the sync signal 
separation circuit 6, based on the clock signal supplied 
from the sync signal generator 8. Assuming that the 
measured 1 horizontal sync period is tH*, tH* = tH + At 
(where tH indicates the length of a 1 horizontal sync 
period excluding the jitter component, and At indicates 
the jitter component) is reached. 

Then the system controller 10 supplied with data 
indicative of tH' outputted from the counter 9 controls 
connections of the terminals a through g of the selector 
switch 12 for each 1 horizontal sync period in such a 
manner that m-T (where m indicates the number of 
intermediate tap stages selected by the system controller 
10, and corresponds to an integer which ranges from 0 to 
6 in the present embodiment) becomes closest to At/2. 

Owing to the abo ve - de s c r ibed operation, the, 
reproduced image signal supplied to the sync signal 
addition circuit 13 is processed so that the jitter 
-component is reduced to almost half for each horizontal 
sync period and further added with the horizontal and 
vertical synchronizing signals by the sync signal 
addition circuit 13, followed by being outputted from an 
output terminal 14. Fig. 2 is a diagram showing a 
schematic configuration of an image signal reproducing 
device illustrated as a second embodiment of the present 
invention. 



Incidentally, cons t i tuen t s s imi lar to those shown 
in Fig. 1 are respectively identified by the same 
reference numerals in Fig. 2, and their detailed 
description will be omitted. 

In Fig. 2, a blanking circuit 5 eliminates 
horizontal and vertical synchronizing signals from a 
reproduced image signal outputted from a reproduced 
signal processing circuit 4 and thereafter supplies the 
so-processed signal to an A/D converter 15. 

The A/D converter 15 digitizes the reproduced image 
signal in synchronism with a clock signal outputted from 
a sync signal generator 16. Thereafter, the digitized 
signal is delayed IH period by a shift register 17 for 
shifting data in synchronism with the clock signal 
outputted from the sync signal generator 16 similarly, 
followed by being supplied to a shift register 18. 

Incidentally, th-e: number of stages of the shift 
register 17 is ,set to greater than or equal to (tH- 
tBLK)/ts assuming that a 1 horizontal sync period is tH, 
a blanking period set during the 1 horizontal sync period 
is tBLK,.and a sampling interval of the A/D converter 15 
i s t s . 

The shift register sequence 17 comprises four one- 
sample shift registers 17a through 17d which respectively 
delay data by one sampling period in synchronism with the 
clock signal from the sync signal generator 16. The 
digital reproduced image signals outputted from the shift 
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register 17 and the shift register sequence 18 are 
supplied to terminals a, b and c of a selector switch 19 
and terminals d and e of a selector switch 20. One of the 
terminals a, b and c is selected by the selector switch 
19 and .either of the terminals d and e is selected by the 
selector switch 20, so that the digital reproduced image 
signal delayed by the shift register 17 or the shift 
register sequence 18 is supplied from the selector switch 
19 to an adder 21 and a terminal f of a selector switch 
23, and the digital reproduced image signal delayed by 
the shift register sequence 18 is supplied from the 
selector switch 20 to the adder 21 and a terminal h of 
the selector switch 23. 

Incidentally, the average value of the digital 
reproduced image signals outputted from the selector 
switches 19 and 20 is formed at and supplied to a 
terminal g of the selector switch 23 by the adder 21 and 
a 1/2 coefficient multiplier 22. Any of the terminals f, 
g and h is selected by the selector switch 23 so that, the 
digital reproduced signal delayed by the shift register 
17 or the shift register sequence 18 or the average value 
of the digital reproduced signals is supplied to an A/D 
converter 24 (sic. D/A converter). 

Incidentally, control on the operation of switching 
by each of the selector switches 19, 20 and 23 is 
performed by a system controller 25 as described below. 

That is, a counter 9 measures the length of a 1 
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horizontal sync period containing a jitter component in a 
manner similar to the first embodiment shown in Fig. 1. 
Incidentally, data outputted from the counter 9 at this 
time is data with the sampling interval ts as the unit.. 

Then the system controller 25 compares the data tH' 
indicative of the 1 horizontal sync period containing the 
jitter component, which is supplied from the counter 9 
with the data tH of the 1 horizontal sync period 
uncontaining the p're-known jitter component to thereby 
calculate data At indicative of the jitter component. The 
selector switches 19, 20 and 23 are controlled according 
to the magnitude of the jitter component data At so that 
they are connected as shown in Fig. 3, for example. 

The digital reproduced image signal whose jitter 
component is reduced, which is outputted through the 
selector switch 23, is brought into analog form by the 
D/A converter 24 in synchronism with the clock signal 
outputted from the sync signal generator 16 and 
thereafter added withhorizontal and vertical 
synchronizing signals by a sync signal addition circuit 
12, followed by being outputted through an output 
terminal 14 . 

Incidentally, the number of the intermediate taps 
of the delay line 11 employed in the first embodiment 
shown in Fig. l,and the number of the sample shift 
registers of the shift register sequence 18 employed in 
the second embodiment shown in Fig. 2 are respectively 
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not limited to the numbers illustrated in the embodiments. 

While the first and second embodiments respectively 
have described, as an example, the reproducing apparatus 
for the magnetic disk on which the image signal is 
recorded, the present invention is applicable even to 
devices such as an optical video disk player, a video 
tape recorder, etc. and capable of obtaining a similar 
effect. 

[Advantage of the Invention] 

.According to the present invention, as described 
above, an image signal processing apparatus can be 
provided which is capable of reducing a time base 
fluctuation component being produced in an image signal, 
by means of a simple and low-cost configuration. 
4. Brief Description of the Drawings: 

Fig. 1 is a diagram showing a schematic 
configuration of an image signal reproducing apparatus 
illustrated as a first embodiment of the present 
invention . 

Fig. 2 is a diagram depicting a schematic 
configuration of an image signal reproducing apparatus 
illustrated as a second embodiment of the present 
invention, and 

Fig. 3 is a diagram for describing switching 
control operations of the selector switches 19, 20 and 23 
by the system controller 25 employed in the second 
embodiment shown in Fig. 2. 
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6 ... sync signal separation circuit 

7 ... IH delay line 

8, 16 ... sync signal generators 

9 ... counter 

0, 25 ... system controllers 

11 ... delay line 

, 2 0, ,23 ... selector switches 

15 ... A/D converter 

17 ... shift register 

18 ... shift register sequence 

2 1 ... adder 

22 ... 1/2 coefficient multiplier 
24 ... D/A converter 

Applicant: Cannon INC. 
Agent: Giichi Marushima 
Agent: Keizo Nishiyama 
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